Due to their long evolutionary history, cyanobacteria are highly adaptive to changes, both natural and anthropogenic. They have demonstrated the capability to adapt to modifications to aquatic
ecosystems including nutrient over-enrichments, hydrologic alteration and climate change effects, such as more intense and frequent storms and droughts (Huisman et al 2005; Paerl and Otten, 2013).
Cyanobacteria are controlled by dynamic biological, chemical and physical processes, including nutrient inputs, light, hydrodynamics, and biological interactions. Mitigation techniques generally attempt
to manipulate those processes through physical, chemical or biological controls. While chemical controls such as algaecides may temporarily reduce cyanobacteria bloomes, it is essential to also address
drivers of blooms such as nutrient reductions and hydrologic alteration (Paerl et al, 2016). Algaecides may prevent the bloom from expanding or producing more toxins; however, they may make the
toxins already present more bioavailable by lysing the cells and releasing toxins into the water column. Evaluating cyanotoxin concentrations prior to and/or after treatment may inform water body
management decisions.

Moreover, it is important to consider potential impacts to both cultural uses and ecosystem processes (Figure 1, adapted from USEPA CADDIS herbicide conceptual model available at:
https://www.epa.gov/caddis-vol2/caddis-volume-2-sources-stressors-responses-herbicides#tdetailed).

applied herbicides
(water)

>
>
(1]
=
T
@
Q.
(1]
wn
5
3
Q
—
1)
=
>
>
(1]
=
T
@
Q.
(1]
wn
5
(7]
(1]
=
3
(1]
S
—~+

|

|

: environmental
: persistence

|

_____________________________________________________________________

@pisodic exposures ‘M continuous exposures>

temperature

A bioavailability, I: pH :I A bioavailability,
uptake & toxicity L J uptake & toxicity

dissolved
oxygen

N amino.acid J cell division ‘ ‘ J photosynthesis ‘ ‘ M fish
production avoidance

LEGEND
{ plants @rates & fish

[ additional step in ] J' macrophytes J periphyton
causal pathway

{4 phytoplankton

M tissue A other

behaviors

1 invertebrate
drift

concentrations

proximate
stressor

modifying factor

interacting
stressor

mode of action
response

A communitystrm A ecosystem processes
J richness M tolerant A functional A other
or diversity taxa feeding groups characteristics

Huisman, J., Matthijs, H. C., & Visser, P. M. (2005). Harmful cyanobacteria. Dordrecht: Springer.

References

Paerl, H. W., Gardner, W. S., Havens, K. E., Joyner, A. R., Mccarthy, M. J., Newell, S. E., Scott, J. T. (2016). Mitigating cyanobacterial harmful algal blooms in aquatic ecosystems impacted by climate
change and anthropogenic nutrients. Harmful Algae, 54, 213-222. doi:10.1016/j.hal.2015.09.009

Paerl, H. W., & Otten, T. G. (2013). Harmful Cyanobacterial Blooms: Causes, Consequences, and Controls. Microbial Ecology, 65(4), 995-1010. doi:10.1007/s00248-012-0159-y


https://www.epa.gov/caddis-vol2/caddis-volume-2-sources-stressors-responses-herbicides#detailed

